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PSAS t. 
ELEMENTS or CHEMISTRY. 


Neceſſary to be underſtood for the Explanation 
of the Principles of AGRICULTURE. 


ECHANICS, treat of the Properties 
belonging indifferently to all kinds of 
Matter. ; : 


CHEMISTRY, treats of thoſe Properties 
which belong to particular Bodies only, and do 
not ariſe from their Organization. 


A3 PHYSIOLOGY, 
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PHYSIOLOGY, is the Doctrine of animated 
| Matter, comprehending thoſe properties which 
the ſame matter has not when dead, and which 
are neither Mechanical nor Chemical. 


SUBSTANCES combine together ; 
Firſt, MzcaanicalLy, by being divided in- 
to mall Particles, and mixed by External Force. 
Secondly, Cazmrcarlry; by an Attraction of 
the Particles of one Body to thoſe of another, 
The Particles of Bodies do not touch, but 
adhere by Attraction. Vid. Fig. 1. 


MECHANICAL COMBINATION 1s of 
two kinds. 

Firſt, Mixture ; when the Particles of one 
of the Bodies attract one another ſtronger, than 
they do thoſe of the other; in this Caſe if they be 
both Fluid, the one wiuch is Icaſt in Quantity, 
is broke down into Spheres ; Example, As Oll is 
when mixed with Water. Vid. Fig. 2. 

Secondly, Dirrusion; when the Particles 
of the one. Body, attract thoſe of the other, as 
ſtrongly, as they do one another, in this Cafe 
they intermix together equally: Example, As 
Solution of vive Vitriol mixes uniformly with 

Water; or in the ſame Manner as Serum and 


Watcr. Vid. Fis. 3. 


In 
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In Mechanical Combination, the Properties of 
the Elements remain exactly the ſame as before 
the Mixture and the Properties of the Com- 
pound depend on them, | 
When of different ſpecific Gravity, they re- 
main mixed from Friction, and the Attraction of 


the Particles of the one, in the largeſt Quantity 
to one another. Vid. Fig. 4. 


In CHEMICAL COMBINATION the 
Subſtances unite by an Attraction, which takes 
Place between themſelves, without any external 
Power. 

A Particle of each Element unite together, fo 
as to form but one Particle conſidered Mechani- 
cally. - Vid. Fig 5. Example, | 


Nitrous Acid, Form N1Ttxe, which is to 

and | be conſidered Mechani- 

; . ” cally, as one ſimple Sub- 
Fixt Vegetable Alkali. ſtance, 


The Properties of the Compound do not de- 
pend on the Properties of the Elements. 
No Mechanical Power can ſeparate the Sub- 


ſtances ſo combined, 
A Compound may become an Element. Vid. 


Fig. 7. 


A 4 When 
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* When two Subſtances are to be combined 
Chemically, we call one of them the Menſtruum 
the other the Solvend. 

A Menftruum, will only combine with a cer- 
tain Proportion of a Solvend: Example, Water 
will only diſſolve a certain Quantity of Salt, and 
no more. 

During the Combination, Heat or Cold are 
often produced: Examples, Vitriolic Acid in 
uniting with Water, and quick Lime in uniting 
with Water, generate Heat. Sal Ammoniac 
and Water, Air and Water, generate Cold. 

A Menſtruum will ſometimes diſſolve ſeveral 
Solvends at a Time, ſometimes only one, as Wa- 
ter will diſſolve ſeveral neutral Salts at once, but 
an acid will only diſſolve one Metal at a Time. 

The Elements remain combined from the 
Attraction which takes Place between them. 


TWO SOLIDS mechanically mixed may be 
ſeparated; 

Fuit, By ELuUTRIATION ; that is ſeparating 
two Bodies in Powder by means of Water. If one 
of the two is of greater ſpecific Gravity, or if the 

; Particles 


* It can be conceived that three Particles, cack of a different 
ſpecies of matter may unite together, ſo as to form one 
comp und Particle; but there is no given example of this 
in Chemiſtry, but when a compound contains three ele- 
ments, two combine, and form a Menſtruum for the third, 
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Particles of the one, are finer than thoſe of the 
other, and both inſoluble in Water; if they be 
mixed with Water, the heavieſt, or that whoſe 
Particles are largeſt, will ſubſide firſt, and the 
Water may be poured off while the other is 
ſtill ſwimming in it. Example, Clay and Sand 
may be ſeparated in this Way; the Clay being 
finer than the Sand, will remain longer ſuſpend- 
ed, and therefore may be * off with the 
Water. 

Secondly, By Dissol vixo one of them in a 
Menſtruum, in which the other is inſoluble: 
Example, An Acid diſſolves calcareous Earth, 
but not Sand; therefore theſe two Subſtances 
may be ſeparated by pouring upon them an Acid, 
which diffolving the calcareous Earth, will leave 
the Sand. | 


Thirdly, By FiL.TraTION ; if the Particles 
of the one, are finer than thoſe of the other, 
by putting them with Water into a Filter, whoſe 
Pores will let the Particles of the one paſs 
through along with the Water, the other remain- - 
ing behind. Example, if Sand and Clay be 
mixed with Water, and poured into a proper 
Filter, the Clay will paſs through the Water and 
leave the Sand. 

Fourthly, By EvaroraTioN, which is the 
converting a Body into Vapour and diſſipating 

it. 
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it. If therefore a fixt and volatile Subſtance bo 
mixed, we may ſeparate them by evaporating 
the volatile one. 


SOLIDS are Subſtances whoſe Particles have 
their Attraction of Coheſion, ſtronger than the 
Attraction of Gravitation. 


FLUIDS have their Attraction of Gravita- 


tion, ſtronger than their atcraction of Coheſion, 


VAPOURS have their Particles repelled to a 
conſiderable Diſtance, by a Power, eaſily over- 
come by an external Preſſure. 


HEAT converts Solids into Fluids, and 
Fluids into Vapour. 
Both theſe Changes gerterate Cold. 
Evaporation is in Proportion to the Surface; 
for external Preſſure prevents it from taking 
Place ſo readily, and there is the leaſt Preſſure 
on the Surface, Vid. Fig. 8, 


A FLUID Mechanically mixed with a Solid 
may be ſeparated ; - | 

Firſt, By FILTRATION; (i. e.) making the 
Fluid paſs through a Filter, whoſc Pores will not 
let the Solid paſs through, 


Secondly, 
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Secondly, By Suss1DING ; (i. e.) if they art 
of different ſpecific Gravity, letting them ſtand 
rogether till the Solid has fallen, to the Bottom, 
or riſen to the Top. 

This Separation takes Place more or leſs rea- 
dily, according to the Difference of ſpecific 
Gravity, the Size or Number of the Particles 
of the Solid. 

Thirdly, By EvaroraT1on ; which may be 


performed when one 1s more Volatile than the 
other, 


TWO FLUIDS may be {cparated from one 
another in the ſame Manner, viz. 

Firſt, By FiL.TRATION ; when one is more 
viſcid than the other. 

Secondly, By Suns1»1NG; when one is of 
greater ſpecific Gravity than the other. 

Thirdly, By Evaeorartion ; when they are 
volatile at different Degrees of Heat. 


TWO SUBSTANCES chemically Conran 
ed, may be ſeparated : 

Firſf By ELecTive ATTRACTION ; (i. e.) the 
Application of a third Subſtance, which will 
unite with one, and ſeparate the other from it. 

If calcareous Earth, as Limeſtone be united 
with an Acid, and fixt Alkali as Pearl Aſh be 


applied 
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applied, the Alkali will unite wih the Acid, 
and ſeparate the Earth. | 
This can only happen when a Menſtruum diſ- 


ſolves only one of two Solvends at a Time, the 
one uniting with it, repels the other, and is ſaid 
to attract the Menſtruum ſtronger, 


Two Solvends may attract a Menſtruum 
equally ſtrongly. 


In the following Tables of ELtctive Ar- 
TRACTIONS, the Menſtruum is placed at the 
Top of the Column, and the Subſtances it will 
combine with, are placed under, in ſuch Order, 
that if any one of them be combined with the 
Menſtruum, any other that ſtands above it, will 
ſeparate it; as for Example, If Silver be com- 
bined with an Acid, Mercury, Copper, an Alkali, 
or any other Subſtance ſtanding above it, will 
ſeparate it, 


TABLE 


1 
Table of ELECTIVE Attractions. 
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Phlogiſton, 
Fixt Alkalt's, 
Cauſtic Calcareous Earth, 
Cauſtic Volatile Alkali, 


Magneſia, 
Zinc, 

Iron, Lead, Tin,“ 
Biſmuth, Antimony, 
Copper, 

Regulus of Arſenic, Earth of Alum, 
Mercury, 

Silver, 


Gold, | 
3 Table 


* The comparative Attractions of thoſe in the ſame line 


are not known; Theſe Tables are ſufficient for our pre- 
ſent ſubject. | | 


1 
Table of ELECTIVE Attractions. 


ALKALI'S, and ABSORBENT EAKTHS 


Vitriolic Acid. 


Nitrous Acid, 
Acid of Amber, 
Muriatic Acid, 
Acetous Acid, 2 
Yolatile Vitriolic Acid, Tartar, Acid of Borax, 
Gas, or fixed Air, 
Oils. 


| | 
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Table of ELECTIVE Attractions. 
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Muriatic Acid, 


Vitriolic Acid, 

Nitrous Acid, 

Acetous Acid, 
Gas, or fixed Air. 


This is not the caſe in all the Metals. 


Table 


— — 
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Table of ELECTIVE Attractions. 


Gas, or fixed Air. 


Calcareous Earth, 


Alkali's. 


Secondly, 
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Secondly, By Hear. If two ſubſtances are 
combined, one of which 1s fixed, the other Vola- 
tile, by Heat we may often deſtroy the Attraction 
between them, and ſeparate the Volatile one, 
by converting it into Vapour. If the Acid of 
Vinegar and Copper be combined ſo as to form 
Verdigreaſe, if that Verdigreaſe be expoſed to 
a ſufficient Heat, the Attraction will be de- 
ſtroyed, the Acid driven off, and the Copper 
left. | 

The Volatile Element cannot be converted 
into Vapour, until we have applied a ſufficient 
Degree of Heat to deſtroy the Attraction, al- 
though it be Volatile when ſeparate, in a much 
ſmaller Degree. 

If a Compound conſiſts of Elements, which 
are alſo compounded, thele Elements may be 
decompoſed by the Heat, and their Elements 
may alſo unite together, ſo as to form a Sub- 
ſtance, which was not originally in the Com- 
pound expoſed to the Action of the Fire; as 
for Example, If we diſtil Gum Arabic with a 
conſiderable Heat, there will come over an Oil, 
which did not exiſt in the Gum. 

Thirdly, By Coro; for Menſtruums often 
diſſolve a larger Proportion of Solvends in Heat 
than in Cold; therefore in this caſe a Menſtruum 
is ſaturated with a Solvend in Heat, upon cooling, 
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part of the Solvend will be ſeparated; as if 
boiling Water be ſaturated with Nitre, upon 
cooling, part of the Nitre will ſeparate. 


SUBSTANCES may act upon one another 
Chemically. | 100 

Firſt, By SoLuTION ; when two Subſtances 
combine together, 

Secondly, By PRECIPTrAT ION; when a Sol- 
vend unites with a Menſtruum, and ſeperates 


another from it; or when upon applying two or 


more Compounds, the Solvends of the one, unite 
with the Menſtruums of the other. 

By Precipitation we do not mean the ſub- 
ſiding, but the Chemical Seperation. 


Subſtances ſeparated Chemically, require af- 


terwards to be ſeperated Mechanically, by the 
Means already ſhewn. 

Thirdly, By FerxmEnTATION ; 1. e. a Change 
of the Properties of a Compound, without any 
Addition to, or Separation from, the whole Maſs, 
but by a new Arrangement of the Elements. 
Or when a Compound conſiſts of Elements which 
are alſo compounded ; theſe Elements decom- 
poſe one another, and form new ones, which 
reunite, and produce a Compound, having dif- 
ferent Properties from the one, ſubjected to the 


Operation. 
SUBSTANCES 
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SUBSTANCES in order to act Chemically upon 
one another, muſt almoſt always be Fluid, or in 
the State of Vapour. | 

CRYSTALLIZATION, is a Diſpoſition in Bodies 
when they become ſolid, to form themſelves 
into particular Shapes, and to run in certain 
Directions. . 

This Power is capable of overcoming very 
great Reſiſtances. Hence Water in freezing of- 
ten breaks the Veſſel in which it is Contained. 

Salts in Cryſtallizing often take up Water in 
their Cryſtals, 

All Subſtances are capable of Cryſtallization, 
excepting Animal and Vegetable Mucilages. 


B 2 PART 
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The PROPERTIES of Bopits neceſſary to 
be known in AGRICULTURE. 


=O SHLZT SE 


ALTS are Subſtances which will diſſolve 
in Water, and will not burn; Tartar and 
its Compounds are Exceptions, as they will burn 
although they be Salts. 
Volatile Alkali and its 83 are Ex- 
ceptions, in as far as they deflagrate with Nitre. 
Quick Lime is an Exception, which although 
ſoluble in Water is not called a Salt but an Earth. 
SAL Ts are, 
Firſt, SurLE or ELEMENTARY, ſuch as can- 
not be divided into more ſimple Subſtances. 
Secondly, ComrounD, ſuch as conſiſt of 
other Subſtances more ſimple. 


ELEMENTARY 
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ELEMENTARY SALTS are, 
Firſt, Acips; ſuch Elementary Salts as unite 
with Alkalis into neutral Salts. | | 
Secondly, ALKAL1s; ſuch Elementary Salts 
as united with Acids form neutral Salts. 


COMPOUND SALTS are, 
Firſt, Neutral. Compounds of Acids and 
Alkalis, Example, 


Sea Salts conſiſt of ö 5 * 


Secondly, Metallic, Compounds of Acids 
and Metals. Example, 


Green Vitriol conſiſts of 5 


Thirdly, Earthy Compounds of Acids and 
Earths. Example, 
Vitriolic Acid, 


Selenites conſiſt of 5 Calcareous Earth. 


Vitriolic Acid 
Iron, 


B 3 SALTS 
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NAMES. The Manner in which they 
are found or produced. 
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| | VitrIoLic Acip, Tt is found in the Earth 

3 in Sulphur. 

) | Synonima, Sulphur conſiſting of Vi- 

'' triolic Acid, and inflam- 
Oil of Vitriol, mable Matter ; expoſed to 


the Air, is decompoſed, the 
Spirit of Vitriol, inflammable Matter flying 

[4 ; | off leaves the acid behind ; 
il Oil of Sulphur, if therefore there be Sul- 
2 phur, or any of its Com- 
Spirit of Sulphur, pounds in the Soil, Vitrio- 
| licAcidor ſome ofits Com- 
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Univerſal Acid, pounds may be produced, 
It is produced in the 
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Foſſile Acid, burning of all inflammable 
7 vegetable Subſtances, when 
reduced to a Charcoal. 
{tis the only Acid found 
in the Air, excepting near 
the Sea, and where there 
are large Maſſes of putri- 
king Subſtances, and it 
may be attracted from the 
Air by Alkali's or Earths. 
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found in Sols are, 


Their PROPERTIES“. 


It unites with 


Firſt, Fixt vegetable Alkali, forming vitrio- 
lated Tartar. 


Secondly, Fixt Foſſile Alkali, forming true 
Glauber's Salts. | 
Thirdly, Iron, forming green Vitriol. 
Fourthly, Copper, forming blue Vitriol. 
Fifthly, Zinc, forming white Vitriol. 
Sixthly, Calcareous Earth, forming Selenites. 
Seventhly, Magneſia, forming Magneſia Glau- 
ber's Salts. 
_ Eighthly, Clay, or Earth of Alum, remind 


Alum, 
It attracts Alkalis and Earths, ſtronger than 


any other Acid, 


Ihe whole properties are not laid down here, only ſuch 
as are uſeful to be known in agriculture. 
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| NAME S. The Manner in which they 
|| are found or produced. 

1 , 

1 NirRous Acid. It is produced by the laſt 
1 Stage of Putrefaction and 
i Synonimia, is found either in the putrid 
Mats, combined with Cal- 
|| Spirit of Nitre, careous Earth, or Volatile 


| Alkali, or in the Air near 
Glauber's Spirit of it. EE 


7 

8 : 

g 
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Nitre, 


Agua Fortis, 
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found in SOILS are, 


Their PROPERTIES. 


It unites with 

Firſt, Fixt Vegetable Alkali, forming Nitre, 

Secondly, Volatile * forming Nitrous 
Ammoniac. 

Thirdly, Calcareous Earth, 

Fourthly, Magneſia. 

Its Compounds deflagrate with any nm 
ble Subſtances, i. e. the inflammable Matter unites 
with the Acid, and precipitates the Alkali; at 
the ſame Time there is a great Separation of Air, 
and a conſiderable Degree of Heat produced. 
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EA LIT 5 


NAMES. 


Muz1aTtic Acip, 
Synonima, 
Spirit of Salt, 


Glauber's Spirit of 
Salt, 


Marine Acid. 


The Manner in which they 
are produced 


It is found in the Earth, 
in Mineral Waters, and in 
the Sea combined with the 
fixt Foſſile Alkali, Calca- 
reous Earth, Magneſia, or 
Earth of Alum. 

It is formed by the Pu- 
trefaction of Animal, or 
Vegetable Subſtances, and 
is found in the putrid Maſs, 


combined with Calcareous 


Earth and volatile Alkali. 


It 1s found in Soot,com- 


bined with Volatile Alkali. 


It is found in the Air 
near the Sea, | 
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found in 801Ls are, 


Their PROPERTIES. 


It unites with 

Firſt, Fixt Foffile Alkali, forming Sea Salt, - 

Secondly, Volatile Alkali, forming common 
Sal. Ammoniac, 

Thirdly, Iron. 

Fourthly, Copper. 

Fifthly, Zinc. 

Sixthly, Calcareous Earth, forming fixt Am 
moniac. . 

Seventhly, Magneſia. | 

Eighthly, Earth of Alum, forming Alum, 


It attracts Metals ſtronger than any other Acid, 


SALTS 
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L 28 ] 
. T 8 


NAMES. The Manner inwhich they 


are produced. 
Frer VECETABLE It is formedin the Burn- 
ALKALI ing of Vegetable Sub- 
ſtances, and is found in 
Synonima, their Aſhes. 


| It is not an Element of 
Combined with Air the Vegetable, but is pro- 


| | duced from its Elements 
Salt of Tartar, by the Operation, 
. It is not found in the 
Salt of Wormwood, Aſhes of any putrid Vege- 
table. 


— 


Pearl-aſh, | 
Fixt Nitre, 


When free from Gas 


» Cauſtic fixt Veg. Alkali, 


Common Cauſtic, y 


Soap Leys, 


29 J 
found in So1LS are, 


Their PROPERTIES, 


It is either free from Gas, or fixed Air, when 
it is called Cauſtic; or Combined with Gas, or 
fixed Air, when it is called Mild. 

In both Caſes it unites with 

Firſt, Vitriolic Acid, forming Vitriolated 
Tartar. 

Secondly, Nitrous Acid, forming Common 
Nitre. | 

Thirdly, Muriatic Acid, forming Digeſtive 
Salt of Sylvius. 

It attracts Water from the Air. 

When Cauſtic, it diſſolves 

Firſt, Oil, forming Soap. Fe 

Secondly, Animal and Vegetable Subſtances, 
forming a Soap. 

Both Mild and Cauſtic, it attracts Acids 
ſtronger than Volatile Alkali, Metals, or Earths. 


SALTS 
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NAMES. 


FixT FossILE 
ALKALI 


Synonima, 

Combined with Air 

Natron, ſeu Nitrum 
Plinii, | 

Soda 

Sal Sodæ, 

Barilla, 

Kelp. 


When free from Gas 


Soap Leys, 
Cauſtic Fixt Foſſile 
Alkali. 
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L T 8 
The Manner in which they 
are found or produced. 


It is found in the Earth 
and Mineral Waters, ſome- 
times pure, ſometimes 
combined with Vitriolic, 
Muriatic, or Boracic Acids, 
or with Sulphur. 


Upon burning any 
Vegetable containing Sea 
Salt, it is found in the 
Aſhes. 
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found in So1Ls are, 
Their PROPERTIES. 


It is either free from Gas, or fixed Air, when 
it is called Cauſtic, or combined with Gas, or 
fixed Air, when it is ſaid to be mild. 


In both Caſes it unites with 
Firſt, Vitriolic Acid, forming Glauber's Salts. 
Secondly, Muriatic Acid, forming Common 
or Sea Salt. : 
Itdrys in the Air. 
It ſeparates Volatile Alkali, Earths and Me- 
tals from Acids. 
When Cauſtic it diſſolves, 
Firſt, Oils, forming Caſtile Soap. 
Secondly, Animal and Vegetable Subſtances, 
forming a Soap. 


SALTS 


* 
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SALTS 


NAMES. 


VoraTiLE ALKALT. 

Synonima 

When dry and mild 

Volatile Salt of Sal 
Ammoniac, 

Salt of Hartſhorn, 

Bones, Blood, or 

any other animal 
Subſtance, 

When diſſolved in 
Water and mild 


The Manner in which they 
are found or produced, 


It is found in the Juices 
of Animals, combinedwith 
Muriatic, and Phoſphoric 
Acids. 

It is found in Soot 
combined with Muriatic 
Acid. 

It is formed in the laſt 
Stage of Putrefaction, and 
is found in the putrid Maſs, 
combined with Nitrous, 


Spt. of Sal Am moniac, or Muriatic Acids. 
Spirit of Hariſporn, Sc. It is never found in Soils 


When diffolved in 


uncombined, on Account 


Water and Cauſtic of its Volatility. 


moniac with 


Duck Lime. 


1 


found in So1Ls are, 


Their PROPERTIES. 


It is either free from Gas, or fixed Air, when 
it is called Cauſtic; or combined with Gas, or 
fixed Air, when it is faid to be Mild. 
In both Caſes it unites with 

Firſt, Nitrous Acid, forming Nitrous Am- 
moniac. 

Secondly, Muriatic Acid, forming common 
Sal Ammoniac. | 

Thirdly, Phoſphoric Acid. 

When Cauſtic it precipitates Magneſia, Earth 
of Allum, and all the Metals from any Acid, 
but not Calcareous Earth. | 

When Mild it alſo precipitates Calcareous 
Earth, 


C SALTS 


\ 


1 
rs 


COMPOUND SALTS are Combinations 
Body, when that Compound has the Pro- 


NeuTRAL SaLTs; or Compounds of Acids 


NAMES. The Manner in which they 
are found or produced. 


ViTRIOLATED It is contained in the 
TARTAR, Aſhes of all vegetables, 
Its Elements, and is formed on applying 


Vitriolic Acid. fixt Vegetable Alkali to a 
Fixt Vegetable Soil, by precipitating a 
Alkals. © Metal, or Earth, from the 
Vitriolic Acid, if any Me- 
tallic or Earthy Salt be con- 
0 tained in the Soil; or by 
1 | attracting the Vitriolic 
Acid from the Air. 


4 GLAUBERS SALT, It is found native in 

| Its Elements, Mineral W aters. 
Vitriolic Acid, It 1s produced by the 
12 Faſſile Alkali. Burning of a Vegetable 


containing Sea Salt, and is 
found in its Aſhes. 


42 1 
found in 8S01Ls are, 


of any Elementary Salt, with any other 
perties of a Salt. 


and Alkalis found in Soils, are, 


Their PROPERTIES. 
It is difficultly ſolluble in Water, requires a 
great quantity of Water to diſſolve it, and re- 
mains dry in the Air. = 


It diffolves ealily in a ſmall Proportion of 
Water, and dries in the Air. 


_ SALTS 


Elements, 
Nitrous Acid, 
Volatile Alkali. 


| 
i 
i 
4 
i 
= 
1 
| 


S A 
9 NAMES. 
ö NIr RE. 

i Synonima, 

6 1 Sal. Peter, 

1 Elements. 

| # | Nitrous Acid, 

N 1 — Veget. Alkali. 
| | | a 

4 Cupic NiTRE, 

| 4 Elements, 
{ Nitrous Acid, | 

1 Foffile Alkali. 
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S 


The Manner in which they 
are found or produced. 


It is formed by applying 
fixt Vegetable Alkali to a 
Soil, it precipitating Vo- 
latile Alkali, Calcareous 
Earth, or Magneſia, from 
the Nitrous Acid. 


It is formed by applying 
fixt Foſſile Alkali to a Soil, 
as common Nitre. 


NiTrRovs AMMoNIac. It is produced by the laſt 


Stage of Putrefaction. 


1 


found in So1Ls are, 


Their PROPERTIES. 


It remains dry in the Air, and W 
with any inflamable Matter. 


Properties the ſame as Common Nitre. 


It attracts Water from the Air, it deflagrates 
with any inflamable Matter, or upon being 
heated red hot. 


C3 SALTS 


id „ 

| NEUTRAL SarLrTs 

| WY | | 

Ft I's | | . . ; 

1 NAME S. The Manner in which they 
h | are found or produced. 
oy! 

1 Drioks rive SaLr of lt is formed by apply- 
| 5 SYLVIUS, ing fixt Vegetable Alkali 
1 Elements, to a Soil, containing com- 
1 3 8 p 
. Muriatic Acid, mon Salt, or any Ammoni- 
li Fixt Veget. Alkali, acal, Earthy, or Metallic 
ii] . Salt, with the Muriatic A- 
bl cid: the fixt Alkali, ſepe- 


rating the Volatile Alkali, 
Earth, or Metal, from the 


—— — —— — — — 
— — — 

* of 

7 1 


Acid. | 
Common SALT, It is found Naturally 
Synonima, in the Earth, and in al- 


Common Sea Salt moſt all Spring Waters ; 
Which is impure hence almoſt eyery Soil 
containing Salts Contains 1t, 
with Magneſia, | 
Bay Salt, 
Sal Gem, 
Elements, 
Muriatic Acid, 
f Fixt Faſſile Alkali. 
CoMMON SAL AMMONIAC. It is formed by Putre- 
Elements, faction, and is alſo found 
Muriaiic Acid, in Soot. 
f Volatile Alkali. 
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found in Sols are, 


Their PROPERTIES. 


It remains dry in the Air. 


It remains dry in the Air. 


It remains dry in a dry Air. 


E SALT S 


[ 
S A 
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IS 


METALLICK SALTS, or compounds of 


NAMES, 


GREEN VITRIOL, 
Elements, 
Vitriolic Acid, 
! Iron 
MuRklA FerRRT 
Elements, 
© Muriatic Acid, 
| Tron. 


The Manner in which they 
are found or produced. 


It is formed by the De- 
compoſition of Pyrites, or 
is found in Mineral Wa- 
ters. 


It is found in Mineral 


Waters. 


EARTHY SALTS, or Compounds of Acids 


SELENITES. 


Synonima, 


Gypſum, 
Paris Plaiſter. 


Elements, 
Vitriolic Acid 
Calcareous Earth, 


It is found Native. 

It is formed by Expo- 
ſure of Calcareous Earth 
to the Air, from which it 
attracts Vitriolic Acid, 
and is alſo formed by the 
Precipitation of Magneſia, 
Earth of Alum, or Metals 
from Vitriolic Acid by 
Calcareous Earth, 
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found in SOILS are, 


Acids and Metals, 


Their PROPERTIES. 


It coagulates Vegetale Juices, and hardens 
their Solids, 


It coagulates Vegetable Juices, and hardens 
their Solids, | 


and Earths, are 


It requires a very large Proportion of Watee 
to diſſolve it, is with difficulty ſolluble in Wa- 
ter, and remains dry in the Air. 


EARTHY 
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NITROUS SELENITES. 


I 


EAR THY -SALTS 
NAMES. The Manner in which they 
are found or produced. 


It is formed by Putre- 
laction. 


Elements, 


Nitrous Acid, 
Calcareous Earth, 


Lrquip SHELL, 


Ic is found Native, and 
formed by Putrefaction. 


Fynonima. 
Fixt Ammoniac, 


Elements, 


, Muriatic Acid, 
Celcareous Earih, 


[ 43 | 
found in SO1LS are, 


Ther PROPERTIES 


It deflagrates, and attracts Water from the 
ö 


I: attracts Water from the Air. 
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E ART HV Sarrs 


NAMES, 


Macnesmra 
GLAUBER'S 
SALTS, 


Synonyma, 


The Manner in which the 
are found or produced. 


It is found Native in 
Soils, and very frequently 
in Spring Waters, and it 
is produced by expoſing 
to the Air, any Neutral 
Salt, containing Vitriolic 


Epſom Salt, and the Acid, diſſolved in a large 
purging Salt of moſt Proportion of Water, to 


Mineral Waters, 
Elements, 
Vitriolic Acid, 
1 Magneſia. 


MorhkER of NIrT RRE. 


Elements, 


ſ Nitrous Acid, 
Magnęſia. 


the Air, 


It is produced, by the 
Expoſure of a Solution 
of any Neutral Salt, (con- 
taining Nitrous Acid) in 
a large Proportion of Wa- 
ter, to the Air. 5 
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found in So1Ls are, 


Their PROPERTIES. 


It attracts Water from the Air. 


It deflagrates with any inflamable Subſtance, 
and attracts Water from the Air. 
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rs 
NAMES. The Manner in which they 


are found or produced, 


Mouzia Macx ESL“. It is found Native, and 
is produced by the Expo- 


Elements, {ure of a Solution of any 
Neutral Salt, (containing 


. Acid, Murianic Acid) in a large 


Magne/ia. Proportion of Water, to 
the Air, 
Common ALLUM, It is found Native, and 


formed by the Expoſure of 
Clay, containing Pyrites, 
to the Air, 


ALL theſe SaLTs prevent Putrefaction, ex- 
Magneſia, is one Element; theſe on the other 

All Comeound SALTS, diſſolved in Water, (to 
tity of Water in Proportion to the Salt,) and ex- 
Neutral Salts the Alkali is converted into Magne- 
an Earthy Salt. In the Earthy and Metallick 
Earth, or Metal ſubſides, leaving the Water 
Spring Water. 

This Decompoſition is greatly forwarded by 

The Metallick Salts are decompoſed in this 
Earthy ; and the Neutral are the ſloweſt in their 

All theſe ſalts, except the Alkalis, tend to 
late their Juices ; the Metallic Salts and Allum 
them, the other Earthy Salts and the Neutral 


* It is thirty Years and upwards, fincg I firſt formed Names 
of the compound Salrs; from their Elements but I did not 
think at the time of the firſt Publication of theſe Element of 
Agriculture that it would be proper to apply them here as this 


[ 47 I 
found in SOILS are, 


Their PROPERTIES. 


It attracts Water from the Air. 


It remains dry in the Air, 


cepting thoſe in which Calcareous Earth, or 
Hand forward it. = 

that the Solution ſhall contain a very large Quan- 
poled to the Air, are decompoled ; viz m the 
ſia, with which the Acid combines, and forms 
Salts, the Acid flies off into the Air, and the 
pure; hence River Water, Sc. are purer than 


Heat. 8 
Manner the moſt readily; next to theſe th 
Decompoſition. 


harden Animal and Vegetable Solids, and coagu- 
moſt powerfully; next to theſe the Acids; after 
Salts are leaſt apt to have this Effect. 


Book was indeed only the Notes taken from a courſe of 
Lectures on the ſubject by one of my Right Honourable 
Hearers, and deſigned for thoſe only who wiſhed to bring A- 
griculture to greater perfection, to whom new Names would be 


unneceſſary and uſeleſs, 
INFLAM- 
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INFLAMMABLE Subſtances 


NAMES. 


SULPHUR, 
Synonitln, 
Brimſtone, 


Elements, 


N Vitriolic Acid, 


J Phlogiſton, (i. e. 


Pure inflammable 


Matter. 


The Manner in which they 
are found or produced. 

It is found Native in the 
Earth pure; or combined 
with Metals, particularly 
Iron, Copper, or Arſenic 
forming PYVRITES; or 
combined with Calcareous 


Earth, or Foſſile Alkali 


forming Hepar Sulphuris in 
foetid Mineral Waters. 


It is found in the Aſhes 
of Vegetables when they 


are not burnt white, com- 
bined with fixt Alkali, 


forming Hepar Sulphuris, 


Oi is an inflamable Fluid, not ſoluble in 
Water. The only Oil t hat is ever found in Soils, 
is Falſile Oil, and that very ſeldom. 


1 49 J 
found in So1Ls, 


Their PROPERTIES. 
| 


It decompoſes upon being moiſtened and ex- 
poſed to the Air in its pure State, and alſo when 
combined with any of theſe Subſtances, the 
Phlogiſton flying off into the Air, and leaving 
the Acid, which unites with any Metal, or ab- 
ſorbent Earth there may be in the Soil, or with 
the Clay. 


It is inſoluble in Water. 


O1t, as a Fluid not ſoluble in Water, would 
get into the Ends of the Veſſels of Plants, ſhut 


up their Pores, and * the Abſorption of 
the Water, 


D ; EARTHS 
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NAMES. The Manner in which they 


are found or produced. 
"4 


CRYSTALINE. It is found Native, al- 
Synonima, ways in Cryſtals, (whole 
Flint, or broke down; ) or in 
Sand, Maſſes formed from Cry- 
Gravel, ſtals, 
Duartz, 
Precious Stones, 
AsBEST1S, Tate. They are found Native. 
and FUSIBLE SPAR | 
CLAY. It is found Native. 


If a Maſs of it be heated red hot, it becomes 


its Properties cryſtalline Earth. | 
Soap Earth agrees in its Properties with Clay, 
fuſible in Water, ſeperates from it with greater 


Particles. 
By Culture, Clay becomes more diffuſible in 


1 
found in So1Ls are, 


Their PROPERTIES. 


It unites with Acids with great Difficulty. 

Combined with Vitriolic Acid it forms Allum. 

It is inſoluble in Water. 

It is always hard enough to ſtrike Fire with 
Steel. 

It is perfectly inſoluble in Water and Acids. 

Its Powder moiſtened with Water, has no Te- 
nacity; nor does it harden when dried or heated 


by the Fire. 


Excepting that they are ſofter, and more friable, 
they agree with Chryſtalline Earth in Properties. 


It is ſoft and in fine Powder. 

If it be mixed with water, it forms a tenacious 
Maſs, which hardens upon drying, and does not 
diffuſe ſo readily in Water again as Sand. 

hard, and burns into a Brick, and reſembles in 


of which it 1s a Species, only it is much more dif- 
Difficulty, is of a ſmoother Texture and finer 


Water. 


D 2 The 
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The Earth conſiſts principally of Strata of theſe 
Earth are ſometimes found pure, but more com- 
ſeldomer find pure Clay, than pure Sand. 


ABSORBENT EARTHS 


NAMES. 


CAalCAREOUS 


EARTH. 
Synonima, 


When combined 
with Gas. 


Animal Earth, 
Marble, 
Limeſtone, 

| Chalk, 
 Marle, 


When free from Gas. 


Quick Lime. 


The Manner in which they 
are found or produced, 


It would appear that the 
oreateſt Part of this Earth 
is produced from the Exu- 
vie of Animals, particu- 
larly the Shells of Fiſhes. 

It is alſo produced by 
burning Animal or Vegeta- 
ble Subſtances; and by the 
laſt Stage of Putrefaction. 

The Earth, ſo produced, 
did not fubſiſt in the Ani- 

mal or Vegetable, (except 
in the Bones, but is formed 
by putrefaction. 


1 


Subſtances, in which the Clay, and Cryſtalline + 
monly there is a Mixture of the two; and we 


found in So1ILs are, 


Their PROPERTIES. 


It may be had combined with Gas, or fixed Air, 
when it is called Mild, or free from Gas, or fixed 
Air when it is ſaid to be Cauſtic, 


In both theſe Caſes it unites with, 

Firſt, Vitriolic Acid, forming Selenites, 

Secondly, Nitrous Acid. 

Thirdly, Muriatic Acid, forming fixt Am- 
moniac. 

It will ſeparate any Metal, from any Acid. 

Quick Lime or Calcareous Earth free from 
Gas, is formed from Limeſtone, Chalk, Sc. by 
expoſing them to about a red Heat; the Attrac- 
tion between the Earth and Gas is deſtroyed, and 
the Gas driven off. 

If the Calcareous Earth be mixed with any 
other Subſtance, which has the Effect of a Flux, 
a moderate Heat muſt only be uſed, as otherwiſe 
the Surface of the Limeſtone would melt, and 

D 3 form 
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ABSORBENT EARTEHS 


The Manner in which they 


NAMES. are found or produced. 


11 
found in So1Ls are, 
Ther PROPERTIES 


form a Cruſt, which would prevent the Evapora- 
tion of the Gas: This 15 to be known, by throwing 
a Piece of the Stone into a common Fire, and 
blowing againſt it with a Pair of Bellows ; if there 
be any ſuch Subſtance, the Surface will melt. 

A white Heat for the above Reaſon is too great 
to burn any Limeſtone with. 

Calcareous Earth, produced by the burning of 
any animal Subſtance, cannot be burnt into Lime, 
except it be firſt diſſolved in an Acid, and ſepa- 
rated by an Alkali. | 

Quick Lime, like dry Neutral Salts, unites 
with Water, and Cryſtallizes, and the Cryſtals in 
ſhooting break down the Maſs, and ſeparate from 
one another, fo that the whole appears to fall into 
a fine Powder; and if one Third of the Whole 
conſiſts of Lime, it is ſufficient to break down 
the remaining Part; hence, if Limeſtone contain 
one third Part of Calcareous Earth, it may be 
| burnt into Lime; or if it conſiſt wholly of Cal- 
careous Earth, and one third Part of it be burnt, 
it will fall down; and Lime is ſeldom thoroughly 
burnt. 


D 4 ABSORBENT 
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ABSORBENT Faxruns 


NAMES The Manner in which they 


are found or produced, 


lol 


found in SO1L s are, 


Their PROPERTIES. 


If Limeſtone contains no other abſorbent Earth, 
except Calcareous, the Quantity of that Earth, is 
known by throwing one hundred Grains into an 
Ounce of Muriatic Acid, diluted with four Ounces 
of Water, letting the whole ſtand till there is no 
more Efferveſcence, throwing what remains into 
a Filter ; when the Fluid has filtrated through, 
pouring upon what remains half a Pint of Water, 
letting that Filter off alſo, then drying and weigh- 
ing what is left in the Filter, the Weight loſt 
gives the Proportion of the Calcareous Earth. 

If there be any other Abſorbent Earth, upon 
pouring into what filtrated through two Ounces 
of Cauſtic Volatile Alkali, a Precipitation will 
take place ; this Precipitate is alſo to be ſeparated 
by Filtration, and its Weight deducted from the 
Calcareous Earth. 

The Quantity of Lime burnt is known, by 
putting one hundred Grains into a filtrated Solu- 
tion of two Ounces of Sal Ammoniac in half a 
Pint of water, boiling them rogether in a Glaſs, 

or 


18 
ABSORBENT FEARTUS 


NAME S. The Manner in which they 
are found or produced. 


11 


found in So1Ls are 


Ther PROPERTIES. 


or Stone Veſſel, for an Hour, or until there 
is no ſmell of Volatile Alkali; taking Care 
to add Water as the former evaporates; af- 
terwards filtrating what remains ; after the Fil- 
tration, pouring upon what is in the Filter, half 
a Pint of Water, letting that Filter off alſo; then 
drying and weighing wnat remains in the Filter, 
the Weight loſt 1s the Lime burnt. 


If Calcareous Earth is found in a looſe Maſs, . 
ſo as to break down very readily, it is with Diffi- 
culcy burnt into Lime, as the Fuel can hardly 
burn if mixed with it; and if it is mixed with 
Clay, it will burn into a Brick, which will both 
prevent the Evaporation of the Air, and the fal- 
ling of the Lime; in both theſe caſes it is called 


Marle, 


Calcareous Earth, when mixt with Clay, gives a 
greater Friability to it than Sand does; hence 
Marle falls eaſily down in Water. 


Quick Lime diſſolves in Water in the Propor- 
tion of about five Grains to a Pint. 


ABSORBENT 
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The manner in which they 


NAMES. 


are found or produced. 


1 1 


found in So1Ls are, 


Their PROPERTIES. 


It unites with Sulphur, forming Hepar Sulpha- 
71S. 


It unites with Animal and Vegetable Subſtan- 
ces, forming a Soap. 

It prevents Putrefaction. 

It attracts Acids ſtronger than Volatile Alkali 
or Magneſia. 

If it be expoſed to the Air, it attracts from it 
the fixable Air, and reverts to the State it was in 
before it was burnt. 

Mild Calcareous Earth, forwards Putrefaction. 

It is inſoluble in Water. 

When Calcareous Earth is reduced to a Pow- 
der, and applied to a Soil, it is apt to be waſhed 
through it. 

Cauſtic Volatile Alkali will not precipitate Cal- 
careous Earth, if diſſolved in an Acid; but fixt 
Vegetable Alkali will; this diſtinguiſhes it from 
the other Earths. 

Vitriolic Acid will not diſſolve it ſo as to form 
a clear Solution; and if this Acid be added to a 
Solution of it in any other, it will make a Pre- 
cipitation. 
ABSORBENT 


NAMES. 


MAGNESIA. 


EARTH of ALLUM. 


( 62 ) 
ABSORBENT Eanrus 


The Manner in which they 


are found or produced. 


It is produced by the 
Decompoſition of any Salt 
containing Magneſia, by 
Expoſure to the Air, or 
applying to it an Alkali, 
or Cauſtic Calcareous 
Earth, 


It is produced by the 
Decompoſition of Allum, 
and 1s in fact argillacious 
Earth, either ſeparated or 
altered, by being combined 
with an acid, and in a foil 
is to be conſidered as very 
different, as it eaſily unites 
with any Acid it may find, 


and forms a Salt very poi- 


ſonous to Plants. 


e 
found in So1Ls are, 
Their PROPERTIES. 


It may be had combined with Gas, or fixed Air, 
or free from Gas, or fixed Air. 


In both Caſes it unites with | 
Firſt, Vitriolic Acid, forming Magneſia Glau- 
ber's Salts. 
Secondly, Nitrous Acid. 
Thirdly, Muriatic Acid, 
It is infoluble in Water. 
It aſſiſts Putre faction. 


It may be had free from Gas, or fixed Air, or 


combined with Gas, or fixed Air. 
In both Caſes it unites with Vitriolic Acid, 


forming Allum. 


AIRS. 
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AIRusa V APOUR not condenſible in 
bination, 
AIR is of ſeveral Kinds, Viz. 


if NAMES. The Manner in which they 
'l are found or produced, 


ResPiRABLE AIR. 


FixaBLE AIR . 


INFLAMMABLE AIR. 


There are alſo ſeveral other Kinds of Air, 


1 65 J 
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the Heat of the Atmoſphere without Com- 


Their PROPERTIES. 


That which ſerves for the Life of Animals and 
* Vegetables, and Inflammation of Fuel, 


That which is contained in Alkalis, and Ab- 
ſorbent Earths when they are Mild. It will 
neither ſerve for the Reſpiration of Animals, nor 
Vegetables, nor the Inflammation of Fuel, but 
it is not poiſonous, | 


Separates from Metals while they combine 
with Acids, is often found in the Earth near 
Mines, and is poiſonous to Plants, 


E Animal 


It has lately been ſyppoſed to be pernicious to Vegetables; 
but no dependance can be had in experiments made by making 
Plants grow in Glaſs Bottles, or under Receivers; ſince we 
find that a Plant ſhut up in a Green Houſe, 100 Feet by fifty, 
and covered entirely with Glaſs, will not grow to any perfec- 
tion, if the doors and windows are kept cloſe ſhut, 
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Animal and Vegetable SUBSTANCES. 


NAMES. The Manner in which they 
| are found or produced, 


ANIMAL FiBREs. 


VEGETABLE FIBRES, 


VEGETABLE and AN1- 
MAL MuCIiLAGENOUS 
Juices. 


; BiTTER, ASTRINGENT, 
Res1inovs, Sc. Jui- 
CES Of VEGETABLES, 
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found in So11s are, 


Their PROPERTIES, 


Diſſolved in Water, form a Solution, which 
Jellies. 


They form when diſſolved in Water, a Solu- 
tion which is Gummy. 


They form a gummy Solution in Water, but 
if putrified, a Gelatenous one, 


They prevent Putrefaction. 


= Animal 
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Animal and Vegetable SUBSTANCES 


NAMES. The Manner in which they are 
found or produced, | 


MuciLact. It is produced by the Putrefaction 
ll of Animal or Vegetable Subſtances 
| ' and 1s applied to Soils in 
= Firſt, The Dung of Animals. 


Secondly, Putrid Animal or Ve- 
getable Fibres or Juices. 


Thirdly, The Roots of Plants, 
if they putrify in the Soil. 


Fourthly, The Exſudation from 
the Roots of the Plants, growing 
in the Soil, if it putrifies. 


Fifthly, The Inſects in Soils, if 
they putrify. 
Sixthly, The Dung of the Inſects. 


Seventhly, The Animal and Vege- 
table Subſtances contained in Rain 
Water and Dew, if they putrify,—- 
J here are two Stages of Putrefaction, 
the firſt produces Mucilage, the ſe- 

. cond converts it into Calcareous 
Earth, Muriatic and Nitrous Acids, 
and Volatile Alkal.—V egetable 
Subſtances, before they putrify, go 
through the Sacharine, Vinous, 
and Acetous Fermentations, but 
Animal Subſtances putrify imme- 
diately,—T'wo, or more of theſe 

| Fer- 
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found in SoO1Ls are, 


Their PROPERTIES. 


Gives Viſcidity to a large Proportion of 
Water, 


It prevents the Evaporation of Water. 
It gives Tenacity to Sand, and Friability to 
Clay. 


It cannot be ſeparated from Water by Filtra- 
tion. 
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Animal and Vegetable SUBSTANCES 


NAMES. The Manner in which they are 
found or produced. 


Fermentations, may go on in the 
fame Maſs, at the fame Time; as 
for Example; What is already con- 
verted into Wine, may be converted 
into Vinegar, while another portion of 
the Maſs 1s converting into Wine.— 
The Sacharine, Vinous, and Acetous 
Fermentations, generate Heat, but 
the Putrefactive does not. In order 
that any Subſtance ſhould be formed 
by a Fermentation perfectly, it is 
neceſſary that the Operation go on 
neither too faſt, nor too ſlowly.— 
The Subſtances forwarding Putrefac- 
tion increaſe the Quantity of Muci- 
lage, by making Animal or Vegeta- 
ble Matters putrify, which would 
either not have putrified at all, or 
which ſhould have putrified too 
ſlowly. But they alſo tend to de- 
ſtroy it, by making the Mucilage 
proceed to the ſecond Stage of Pu- 
trefaction, and ſo convert it into 
Earth and Salts. 


They tend more to forward the 
firſt, than the ſecond Stage of Pu- 
trefaction. 


E 
found in SO1LS are, 


Their PROPERTIES. 


E 4 PART 
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P II. 


The STRUCTURE and OE CONOMY of 
VEGETABLES, neceſſary to be known 
in AGRICULTURE. 


HE. principal Veſſels of Plants are of two 
Kinds, Tubes and Cells. 


The TUBES run from the Roots to the dif- 
ferent Parts of the Plant in ſeparate Bundles, 
communicating with one another, but not join- 
ing and branching, as in Animals, 

Theſe Tubes contain principally the mucila- 
ginous and ſacharine Juices, ſerving for the 
Nouriſhment of the Vegetable. 

The Tubes being capillary, if empty, and 
emerſed in Water, or any other Fluid, have a 
Power of filling themſelves by the Attraction of 


their Sides to the Fluid ; but this will not by any 
means 


11 
means account for the Circulation in Vegeta- 
bles: There is therefore a Power ſimilar to the 
muſcular Power in Animals, by which this 


Motion ( at leaſt in Part) and all the other 
Motions of Vegetables are performed. 


The CELLS contain the peculiar Juices of 
Plants, and moſt probably theſe are formed in 
them by Fermentation: They communicate 
with the Tubes, or rather the Tubes terminate 
in them. 

In the Root of a Plant the Cells ſurround the 
Tubes, which are only open at the extreme 
Points of the Fibres, and Fluids cannot be ab- 
ſorbed by them any where elſe. 

The Tubes are not fimply open at the End of 
the Fibres, but there is a particular Configura- 
tion, which adapts them to abſorb Fluids; ſo 
that if the Ends of all the Fibres of the Roots 
of any Vegetable be cut off, the Growth of that 
Vegetable is ſtopped, till freſh Fibres are formed. 

Unleſs there be a number of Fibres in the 
Root, a Plant will ſeldom flouriſh, inaſmuch as 
a ſufficient Quantity of Nouriſhment cannot be 
abſorbed. 

More numerous Fibres may be made to break 
out by. 


A ſuf. 


1 


A ſufficient Tenacity in the Soil; 

Richneſs of Soil; 

Cutting the Fibres; in which caſe they do 
not go on, but branch out into new ones; 

Poiſoning the weak Fibres, and 

Cutting the Branches. | 

But the Fibres are rendered too weak, for the 
Support of the Plant, by 

Too great a Tenacity of the Soil ; 

Applying Poiſon in too great a Quantity: 
and 

Cutting the Branches too much. 


As Roots can only abſorb Nouriſhment from: 
the Points of their Fibres, the Cells ſurround- 
ang them ſerve to defend the Tubes from Water, 
which they do, if the Soil be moderately dry; 
but in very moiſt Soils, the Water ſoaks through 
to the Tubes, ſtops the Circulation in them, and. 
rots them. : | 

The Roots of ſome Plants will bear a much. 
greater Quantity of Moiſture than thoſe of others, 

In Trees and Shrubs, the Stems, which are 
above a Twelvemonth old, are to be conſidered 
as Roots, having the ſame Structure. 

At that Part where the Root is converted into. 
a Stem, the Tubes devaricate, and are placed on. 
the Outſide; being covered only with a thin Bark, 
which is of the fame Texture, and anſwers the 

Purpoſes 
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Purpoſes of the Leaves, the Cells forming the 
Pith, being contained in the middle. 

Water conſtantly evaporates from the Leaves 
and the Bark of the Stem, and carries along with 
it the volatile Parts of the Juices, and ſome ſmall 
Portion of the more fixed; but they attract 
Water from the Atmoſphere at the ſame time, ſo 
as in ſome Caſes to nouriſh the Plant totally, and 
the Roots alſo throw out a-Part of the Juices 
into the Ground. 

There 1s a conſiderable Difference betwixt that 
which evaporates into the Air, and that which 
exſudes into the Ground; as the former contains 
Water with the eſſential Oil of the Vegetable, 
and the latter the mucilaginous Juices. 

The Exſudation from the Roots takes Place 
in the greateſt Quantity, | 

Firſt, While the Leaves are flouriſhing, hardly 
any thing flowing out after they begin to decay. 

Secondly, In Plants that are moderately ſuc- | 
culent. 

Thirdly, In perennic” Plants, at the Time of 
the flowing of the Sap. 


Of the GROWTH of PLANTS. 
A SEED conſiſts of 


The Husx, a Membrane covering the 


other Parts, 
I The 
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The Corvixboxs, one, two, or three 
Maſſes of farinaceous Matter. 

The EmBRyo (i. e.) the young Plant, con- 
ſiſting of a Radicile and Plumule. 

The EmMBryo lies in a dormant State (i. e. ) 
alive, but not exerting its Life, until it 1s put. 
in proper Circumſtances ; which are 


Heat, 
of Moiſture, and 


( 


It requires different Degrees of theſe to make 
different Seeds grow. 

The Embryo may die. 

Firſt, If a Seed once begins to grow, and 1s 
ſtopped, the Embryo dies. 

Secondly, The Embryo may alſo die from Age 
(i. e.) if the Seeds are kept too long; and in 
ſome Seeds, this happens in twelve Months, in 
others not in twelve Years. 

Thirdly, Or it may be deſtroyed by Inſects. 

Fourthly, Or it may undergo Fermentations 
from Moiſture. N 

Fifthly, Or it may be killed by Poiſons. 

In all theſe caſes the Vegetation of the Sceds 
18 deſtroyed. 

When a Seed is put in the proper Circum- 
ſtances for growing, the farinaceous Matter in 
the Cotyledons is converted into Sugar, the Em- 
bryo 
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bryo ſwells, and the Radicile puſhes forwards, 
till it gets through the Huſk, and afterwards 
runs perpendicularly downwards, till it breaks 
out into Fibres. 

Theſe Fibres run in different Directions, but 
never penetrate above a certain Depth from the 
Air. | 


The PLUMULE, when the Radicle has got 
into the Earth, riſes upwards; ſometimes bring- 
ing along with it the Cotyledons, which are in 
ſome Caſes converted into the Seed Leaves. 

During this Time the Plant is nouriſhed prin- 
cipally by the Cotyledons; for if the Root be 
deſtroyed, the Plumule will rife up, and when 
it gets above Ground, and its Leaves ſpread, 
freſh Roots will be thrown out. 

If a Plant be cut off below the Cotyledons, 
it will hardly ever puſh out freſh Leaves, but it 
rots, and 1s deſtroyed; on the other hand, if 
it be. cut off above the Cotyledons, it gene- 
rally ſhoots afreſh, and continues to grow; there- 
fore, if Plants, whoſe Cotyledons come above 
Ground, as Turneps, be cut, or eat to the 
Ground by any Animal, they decay; but if ſuch, 
whoſe Cotyledons remains below Ground (the 
Graſſes for Example) are cut, they will ſhoot 


out afreſh. 
After 
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After the Plumule is come above Ground in 


the Graſſes, there is a Knot or Swelling formed 


above the Cotyledons, where the Stem divides 
into, or throws off, ſeveral Branches and freſh 
Roots; and as ſoon as the Leaves of theſe ſpread, 
the firſt Root dies. This is called Tilluring. 

Theſe Branches are more or leſs numerous, 
according- to 

The Richneſs of the Soil; 

The Tenacity of it; 

The Room the Plant has to grow in; 

The Moiſture of the Soil; and 

The Earlineſs of the Seaſon. 

Each of theſe Branches may be made to di- 
vide a ſecond Time, 

By ſowing the Seed early in the Autumn; 
it in this Caſe branching out, in the Autumn, 
and again in the Spring; 

By cutting the Stem; 

By cutting the Roots; 

By Tranſplantation; 

By great Moiſture in the Soil; hence Corn, 
after it has flowered, will ſometimes branch out 
a ſecond Time after heavy Rains. 

If a Graſs be made to branch out a ſecond 
Time, in a poor Soil, or a dry Seaſon, the 
Branches are apt to run up weak. 


Moſt 
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Moſt perrennial Plants (excepting Trees and 
Shrubs) become ſo by branching out afreſh every 
Autumn, the old Roots and Plants dying. 


ROOTS puſh forward with conſiderable 
Force, which however is not equal in all Parts 
and a ſufficient Reſiſtance ſtops them, and makes 
them branch out laterally. 

If the Reſiſtance from the Tenacity of the Soil 
be too great, they break out into a vaſt Num- 
ber of Branches, too weak to ſupport the Plant ; 
and if too little, they run out into long Fibres, 
having too few Ends or Mouths to abſorb ſuffi- 
client Nouriſhment. 

The Root always runs where there 1s the leaſt 
Reſiſtance. 


The STEMS go on flouriſhing more or 
leſs, according to 

Firſt, The Moiſture of the Soil; 

Secondly, The Heat; 

Thirdly, The Soils being adapted to the 
Roots ; 

Fourthly, The Richneſs of the Soil, and its 
Freedom from noxious Subſtances ; 

Fifthly, The Time the Seed has been l. ept, 
viz. the ſhorter the Time it has been kept, the 
more luxuriant the Plant. 

The 
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The Sr puſhes out from it the FLOWER. 
STEM, which ariſes either laterally as the Leaves 
ſpread, as in Peas; or terminates the Stem; And 
in this Caſe either there is only one, as in Graſſes; 
or ſeveral, as in Turneps and Cabbages. 

When the Flower- Stem ariſes laterally, the 
Leaves continue to flouriſh after the Flower is 
dropped off, and of conſequence until the Seed is 
perfected, and the whole Plant dies; but when 
the Flower-Stem is terminal, the Leaves begin to 
wither as ſoon as the Flower drops off. Hence, 
as the Nouriſhment is taken entirely from the 
Ground, without any Exſudation of any thing 
imbibed from the Air into it, after this Period, 
Graſſes and other Plants having terminal Flowers, 
enrich the Soil till they flower; but afterwards 
impoveriſh it, perhaps in ſome Degree in Pro- 
portion to the Weight of the Seed. 

In Graſſes no new Leaves ſpring out from the 
Stem after the flowering; and thoſe which have 
already ſprung out, begin to loſe their Juices, 
and decay. 

GRrass ſhould therefore be cut for Hay as foon 
as it is fully in Flower. Different Graſſes lower 
ſooner or later; therefore if two Graſſes grow 
on the ſame Field, either one or other muſt be 
cut tao ſoon or too late, 


All 
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All Plants have Male and Female Parts of Ge- 
neration; the Chives, or Male Part; the Pointal, 
or Female Part. a 


The CHIVES are Bags, containing a 
Powder; they open juſt as the Flower opens, 
and the Powder impregnates the Female Part. 

This Impregnation is prevented, | 

Firſt, By Cold 3 

Secondly, By very violent Rains; 

Thirdly, By Weakneſs of the whole Plant; 

Fourthly, By Weakneſs of the Roots; ſo 
that in moiſt Soils, or very rainy Seaſons, when 
the Plant appears to be flouriſhing greatly, and 
a ſufficient Quantity of Flowers are thrown out, 
the Impregnation does not take Place, and the 
Seed or Fruit either drops off entirely, or is ſmall 
and ſhrivelled, the Roots being rotted by the 
Moiſture. 

Fifthly, By the waut of Air. 

When the Leaves and Stem of a Plant flouriſh 
greatly, it ſeldom produces many Flowers. 

In Graſſes, as the Nouriſhment is drawn from 
the Roots after they flower, if the Roots are 
rotted by Moiſture, the Seeds will not be per- 
fected : In the ripening of the Seed, the farina- 
ceous Part of the Cotyledon is produced, 


F Plants 
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Plants cannot live without AIR ; 3 it produces 
probably the ſame effect in them that it does 
in Animals. ; 

The Action of the Air appears to be princi- 
pally on the ſmooth Surface of the Leaves, or 
the Bark of the Stem. | 

The Air is rendered effete * by the Plant; fo 
that there muſt be a continual Supply of freſh 
Air, otherwiſe the Stem runs out to a great 
Length, is exceedingly ſmall and weak, the 
Leaves endeavour to ſpread out to a great Diſ- 
tance, no Impregnation takes Place in the 
Flowers, the proper Juices are not formed, and 
the whole Plant is deſtroyed, 

Hence, if ſeveral Plants are ſown in a Soil, 
_ thoſe which are beſt adapted to it will grow up 
ſtrongeſt, rob the others of the Air, and deſtroy 
them. 

The Roots alſo require Air; ſo that if a Root 
be planted too deep, it will not grow, and dif- 
ferent Roots require alſo different Degrees of 
Expoſition. 

It is only reſpirable Air that will effect theſe 


Purpoles. 
LIGHT 


* This Doctrine has been much controverted, by thoſe / 
who have ſought the knowledge of Plants from Experiments |, 
on them, when growing under Receivers, 
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LIGHT is alſo neceſſary for the Growth of 
a Plant, but not ſo much ſo as Air. 
| Moſt Leaves have two Surfaces, one of which 
is always expoſed to the Light; and if the other 
is turned to it (by altering the Poſition of a 
Branch) the Growth is frequently ſtopped, until 
the Leaves turn themſelves to it again, 

This ſmooth Side of the Leaf therefore, being 
that which is ated upon by the Air and I ight, 
would appear to be that Part by which-a Plant 
principally lives; and in many Plants. the Leaves 
{hut themſelves up, ſo as to cover this ſmooth 
Side on Expoſure to cold Air, noxious Vapour, 
Darkneſs, or even upon being touched. 

The Want of a ſufficient Quantity of Light, 
prevents the Plant from forming its proper Juices 
(except Mucilage and Sugar) deprives it of its 
Blue Colour (the Green conſiſting of Blue and 
Yellow) leaving it either Yellow or Colour-leſfs, 
makes it run up weak, and prevents the Im- 
pregnation of the Seeds. 

Want of a ſufficient Quantity of Air and 
Light, more eſpecially prevent the Impregnation 
of the Seeds. | 


HEAT in a moderate degree, according to 
the Diſpoſition of the Plant, makes the Leaves 
flouriſh, and the Stem ſtrong, provided the Soil 
is ſufficiently moiſt; in a very great Degree it 
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makes the Plant run up to Seed too ſoon, eſpe- 


cially in a dry Soil, and prevents the Growth of 


the Leaves. 
Heat alſo prevents Moiſture from AY the 


Roots, or any other Parts of a Plant; but it in- 


creaſes the Effects of moſt other Poiſons. 
Plants are ſubject to HABITS, the princi- 


| pal of which are, 


Firſt, The Seed's growing early in the Spring, 
and the Stems puſhing up ſoon to flower, and 
producing but a few Flowers : This is acquired 
by their having been propagated in a dry, ſandy, 


warm Soil. | 
Secondly, The Seed growing late, being long 


of puſhing up the Stem, ſo that there is often 


not Time for the Seed to ripen: This is ac- 


| quired by their having been propagated in a 
moiſt, ſtiff, cold Soil. 


4 


, Thirdly, A Diſpoſition to grow exceedingly 
ſtrong in all its Parts; in which Caſe too few 


Flowers are often produced: And this is acquired 


from their having been propagated in a very 
rich Soil. 

Fourthly, Its Diſpoſition to grow weak, and 
produce ſmall Sceds, acquired from being pro- 


pagated in a poor Soil. 


Theſe affect the Graſſes particularly, ſo that 
it is frequently uſeful to change the Seed. 


2 PART 


P A: Ex IV. 


Of the NovrIsHMENT of PLANTS. 


A PLANT will grow in Sand alone, 
moiſtened with pure diſtilled - Water, and 
in the pureſt Air, but not ſo luxuriantly as in a 
rich Soil. Wo 
A Plant will alſo grow better in a Mixture of 
Sand and Clay, where the Tenacity is adapted 
to the puſhing Power of its Root, than in Sand 
alone ; and it will alſo grow better if a proper 
Quantity of Water be applied, according to the 
Diſpoſition of its Roots to reſiſt Putrefaction, 
but with both theſe Advantages, it will not 
flouriſh ſo well as in a rich Soil. | 
If in a proper Mixture of Sand and Clay, a 
Plant is properly ſupplied with Water, it will 
Fy grow 
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grow better than in the ſame Mixture expoſed to 
the Weather, and the Chances of being too 
moiſt or too dry; but it will grow ſtill better in 
a rich Soil. 

There is therefore in a rich Soil ſomething 
independant of Texture, or the Retention of 
Water,” which contributes to the flouriſhing of 


Plants. 


| A rich Soil contains Subſtances inſoluble in 
Water; or Subſtances ſoluble in Water. 

The Subſtances inſoluble in Water cannot 
enter the Veſſels of the Roots of Plants, and 
therefore can only contribute either to the Tex- 
ture, or the Production of Subſtances * in 
Water. | 

The Subſtances inſoluble in Water may ne- 
ceſſarily only be Sand or Clay; * at any 
Time found are, 


Sand; 
Clay; 

Aſbpbeſtes Talc; &e. 
Calcareous Earth ; 
Magneſia ; 


Earth of Allum ; 

| Calees of Metals; particularly Iron and 
Copper; ang 

The Fibres of Vegetables, 


Thoſe 
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Thoſe ſoluble in Water that are found in all 
rich Soils, are 

Mucilage; 

Nitrous Ammoniac; 
Nitrous Selenites; 
Common Ammoniac; 
Fixt Ammonaac ; 

Theſe Subſtances all get into o the Plant along 
with the Water; and the Salts are found in the 
Juices of the Plant, unchanged. 

A Mucilage is alſo found, but very different 
from that contained in Soils. 

Therefore a Plant may be nouriſhed by pure 
Water and Air alone; but it will be more 
luxuriant, if it alſo abſorbs, and digeſts, a 
Quantity of Gelatinous Mucilage. 


Ricuxkss of the Soil depends on 
Firſt, A proper Degree of Tenacity, wang 
is procured by 
(a) A Mixture of Clay with Sand, or any 
other Earth, ſo that it ſhall contain between one 
Fourth of Clay, and three Fourths. 
(5) Mucilage, which gives Friability to the 
Clay, and Tenacity to Sand. 

(c) The Quality of the Clay, the more dif- 
fuſible it is in Water, it gives the better Tex- 
ture to the Soil. 

4 | Secondly 
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Secondly, The Quantity of Mucilage, the 
more there is in a Soil, the better. 

One Grain in a Thouſand will be of Advan- 
tage, as it will give a ſenſible Tenacity to a 
ſufficient Quantity of Water, to moiſten the 
Soil thoroughly. 

Thirdly, The Quantity of Subſtances capable 
of being converted in Mucilage. 

(Vide Mucilage, Page 46.) 

Fourthly, The Matters in the Soil diſpoſing 
theſe to be converted into Mucilage. ä 

Theſe are, 
Calcareous Earth; 
Earthy Salts. 

1f a Soil be Rich, a ſmall Proportion of an 
Alkali, Neutral Salt, Cauſtic Calcareous Earth 
or Earthy Salt (except the Salts of Allum) will 
improve it, but theſe Subſtances, unleſs they be 
Putreſcents, hurt Plants growing in a poor Soil. 
Theſe Subſtances may be ſaid to be forcers, 
in as much as they not only tend immediately 
to produce a large C rop, but deſtroy the Mu- 
cilage. 

They may act by deſtroying the weak Fibres 
of the Roots, and occaſioning them to puſh out 
more numerous and ſtronger Ones. 

1 hey may prevent the Evaporation of the 
Water, 


They 
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They may deſtroy Inſects. | 

Poſſibly, they may aſſiſt the Digeſtion of the 
Plant. 

A very ſmall Proportion of them a 
an Effect. . 
In manuring poor Soils, we are therefore to 
render them of a proper Texture, by adding 
Clay or Sand, where it can be done ſufficiently 
cheap, taking care that they be free from Pyrites, 
and it is to be obferved, that leſs Clay will be 
uſeful in ſandy Soils, than Sand in Clay Soils. 


FROST by the expanſive Power of the 
Cryſtallization of the Water, breaks down the 
Maſſes, which form in ſtiff Solls. 

We are to apply Gelatinous Mucilage, or 
Subſtances from whence it may be formed, or 
Subſtances forwarding the Formation of it. 

(Vide Mucilage, Page 46.) 0 

Theſe are enriching Manures. 

And in rich Soils, we may venture to apply 
the forcing Manures, as otherwiſe we ſhould 
not have the whole Effects of the Mucilage. 

Any Deſect of Texture may be made up by 
Mucilage, and the Alteration Clay undergoes 
on Culture, but the Defe& of Mucilage « cannot 
be made up by Texture, 


A Sol 


| 1 

A Soll, if it have all the Properties of a rich 
one, may have theſe counteracted by its contain- 
ing poiſonous Subſtances, which are, 

Firſt, Metallic Salts, or Pyrites. 

Secondly, Salts containing Earth of Allum, 
(or Pyrites.) 

Thirdly, Acids uncombined. 

Fourthly, Any other Salt in too large a Pro- 
portion. 
The firſt, ſecond and third may be deſtroyed 
by Quick Lime; the fourth 1s got the better of 
by Time, and the waſhing the Soil with Water, 
by the Rains, unleſs there be a freſh Supply 
from Springs. 


The Advantages of draining a Soil, are the 
preventing the Water from 
Rotting the Seeds, 
Ratting the Roots, eſpecially at the Time 
of flowering. 
Taking off the Effects of the Mucilage, 
by too great Dilution, 


The Advantages of FaLLowinG are, 

The Converſion of the Vegetable Fibres into 
Mucilage, by deſtroying their Life, and ex- 
poſing them to the Air. 

| The 
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The deſtroying Weeds, by giving their Seeds 
an Opportunity of growing, killing them, and 
converting them into Mucilage. 

The decompoſing Pyrites, and Metallic and 
Alluminous Salts. 

A very poor Soil will be but little benefited 
by Fallowing, in as much as there is nothing 
contained in it capable of being converted into 
Mucilage, except the Rain Water, it is better 
to employ an enriching Crop. | 

Fallowing for ſeveral Years would deſtroy 2 
Soil, as it would convert the whole putreſcent 
Subſtances into Mucilage, and that Mucilage 
into Salts, and theſe would be decompo d. 


The Advantages of DRILLIIxo are, 

The giving an Opportunity to deſtroy the 
Weeds, cut the Fibres of the Roots ſo as to make 
them branch out again, and looſen the Earth 
about the Roots, and throwing the Earth on the 
Stems, ſo as to make freſh Roots break our. 

The faving ſuperfluous Seeds and ſowing the 
Ground more equally. 

The giving a free Paſſage to the Air. 

It is not yet determined how far the Rows 
ſhould be from one another, nor how thick the 
Plants ſhould be ſown ; it will require that they 


ſhould be ſown thinner to produce a great Crop 
of 


1 
of Seeds, or * than a great Quantity of 
Herbs.- 
Quere, Is there any Dillizence i in the Direc- 
tion of the Rows? 


Enriching Crops are ſuch as ſupply the Soil 
with Matters capable of being converted into 
Mucilage, they do this 

Firſt, By Exſudation from the Roots. 

Secondly, By leaving the Roots, which will 
putrify. _ 

Thirdly, If ploughed i in, the whole Plant will 
putrify; and it 1s to be obſerved in this Caſe, 
that the Plants would always be cut down when 
in full Vigour, and while the Exſudation is ſtill 


taking Place ſtrongly, 


If the Juices exſuded are very aſtringent, hey 
counteract the good Effects of this Method of 
Culture by preventing the Putrefaction. 


A Lit of MANURES. 


| Firſt, Thoſe furniſhing Mucilage or Subſtan- 
ces convertable into it. 
As, 1, Glue, 


8 ͤ „„ 
3, Hair, 

4, Horns, 

".. 5, Bones, 


Rags, 
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6, Rags, &c. &c. 
7, Dung of Animals, 
8, Inſects, 
9, Vegetable putrified e theſe 
go through the Sacharine, Vinous, and Acetous 
Fermentations firſt; ſo that a Dunghill is not ſuffi- 
ciently putrified, until the Heat is over; but it 
is better to putrify too little, than too much, as 
in the firſt Caſe, the Putrefaction may be conti- 
nued in the Soil; in the ſecond, the Mucilage is 
converted into Salts, and cannot be reſtored. 

Putreſcible Vegetable Subſtances : It is to 
be obſerved that Vegetable Subſtances that are of 
too ſolid a Texture, as Wood, putrify with great 
Difficulty into a Mucilage, and alſo thoſe that 
have aſtringent Juices, and ſuch as have lain in 
the Earth a conſiderable Time, and Sugar, 


Enriching Crops, 


Secondly, Manures converting putreſcible 


Subſtances into Mucilage. 
I, Calcareous Earth, as 
2, Marle, 
3, Chalk, 
4, Effete Lime: 
5, Earthy Salts, in 
a The Dung of Fowls, Rabbits, &c. 


Too 


| 
| 
| 
| 
| 
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6 Too putrid Dunghills, 
Sea Water in ſmall Quantity, 
. Thirdly, Forcing Manures, as, 
Quick Lime, | 
Fixt Alkalis in Vegetable Aſhes, 
Neutral Salts which do not aſſiſt Pu- 
trefaction, | 
Earthy Salts as above. 


SSNSEC'T S. 


There are ſome Inſects which infeſt Vegeta- 
bles when healthy, as the Inſect occaſioning the 
Smutt, or Blackneſs, in Grain: this Inſect is not 
deſtroyed by drying, but revives upon being 
moiſtened, and if fown with the Secds, will be 
propagated over the whole Field. 


Q. Is this to be deſtroyed by ſteeping the 
Seeds in Solutions of Neutral Salts in Water? 

- Moſt Inſects attack Plants, in conſequence of 
a Weakneſs of the Plants themſelves ; the Juices 
in that Caſe being converted into Sugar, become 
proper Nouriſhment for, and attract them, but 
when this happens, they afterwards hurt the 
Plant greatly. 

Each Plant is infeſted by its particular Inſects, 
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SUBSTANCES neceſlary for the 
Examination and Analyſis of SOILS, 


are, 


IRST, Vitnolic Acid, 
Secondly, Muriatic Acid, 

Thirdly, Solution of fixt Vegetable Alkali in 
Water. | | 

Fourthly, Common Cauſtic, or Cauſtic fixt 
Vegetable Alkali. 

Fifthly, Cauſtic Volatile Alkali, or Spirit of 
Sal Ammoniac with Quick Lime; it is known 
to be Cauſtic by not efferveſcing with an Acid. 

Sixthly, Sal Ammoniac. 

Seventhly, Galls. 

Eighthly, Pure Water, if the Water contaly 
any Metallic or Earthy Salt it is improper; to 


try this, pour into a . Glaſs of it a few Drops of 
Solution 
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Solution of fixt Vegetable Alkali in Water; if 
it be impure, the Alkali will precipitate the 
Metal or Earth; ſuch Water is to be purified 
by Diſtillation or Boiling. 


Processts for aſcertaining the Subſtances 
contained. | 
Praceſs Firſt, To aſcertain the . of Water. 

Take one hundred Grains of the Earth, 
ſpread it on a Stone Plate very thin before the 
Fire, or in the Sun-ſhine in a warm day, let it 
lie till it be thoroughly dry, the Water will eva- 
porate, and therefore its Proportion will be 
known by the Weight loſt. | 

Secondly, To know if there be any Metallic 
or Earthy Salt. 

Fake about a Pound of Soil, pour upon it 
about a Pint of boiling diſtilled Water, ſtir 
them thoroughly together, and let them ſtand 
for ten Minutes, filter off the Water through 
filtrating Paper, pour into what comes through 
a little "of the Solution of the fixt Vegetable 
Alkali in Water, if there be any Earthy or Me- 
tallic Salt, a Precipitation will take Place. 

Thirdly, To know if the Salt contained has 
Calcareous Earth for one of its Elements. 

Take the filtrated Solution, pour into it half 
an Ounce of Cauſtic Volatile Alkali, or continue 

do 


* 1 
to drop in this Alkali till no further Precipita- 


tion takes Place, afterwards filtrate it, and pour 
to what filtrates through, a little Solution of 
fixt Vegetable Alkali; if there be any further 
Precipitation, it ſhows that there is an Earthy 
Salt conſiſting of Calcareous Earth for one of 
its Elements; if a Precipitation took Place 
upon the Application of the Cauſtic Volatile 
Alkali, it ſhows that there are either other 
Earthy or Metallic Salts. 

Fourthly, To know if the Salt contained be 
Metallic or Aluminous. 

Add to the filtrated Solution an Infuſion of 
Galls, if there be any Metallic or Aluminous 
Salt, a Precipitation will take Place, if Iron a 
purpliſh Black, if Copper, or Allum, a Grey. 

Copper may alſo be diſtinguiſhed from Iron 
by falling in a blue Precipitate upon the Ap- 
plication of an Alkali, while Iron forms a 
Greeniſh, and Allum a White one. 

Fifthly, To know if Magneſia be an Element 
of the Salt found. ; 

Take the filtrated Solution, apply to it a So- 
lution of Galls; if no Precipitation take Place, 
apply Cauſtic Volatile Alkali, which will preci- 
pitate the Magneſia if it be an Element of the 
Salt contained, 


(3 Sixthly, 


, 
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Sixthly, To know if a Neutral Salt be con- 


tained. *0 


Evaporate the filtrated bation with a bod. 
ing Heat, till the whole Water is nearly gone 


off, and let it ſtand to cool. If there be any 


Neutral Salt, it will cryſtallize. 
Seventhly, To know if there be any Mucilage, 
and what Quantity. 

Take thirty or forty Pounds of the Soil, boil 
it in ten Gallons of Water for an Hour, let the 
Earth ſubſide, pour off the clear Solution, after- 
wards add four or five Gallons of Water to 
the Earth, ſtir them thoroughly, let them ſtand 
to ſubſide, pour off the Water clear, mix it with 
the former, and evaporate the whole to dryneſs, 
putting it into a Water Bath towards the End 
of the Evaporation ; what remains is the Muci- 
lage, making Allowance for that part of the 
Decoction which was not waſhed out from the 
Earth, and deducting the Saline Subftances 
which will cryſtallize if there be a conſiderable 
Quantity, but will be deſtroyed in the Operation 
if in ſmall Proportion, as they generally are. 

Fiehthly, To know if there be any Calcareous 
Earth in the Soil, and what Quantity. 

Take one thouſand Grains of the dry Soil, 
apply to it half an Ounce of Mufiatic Acid and 
four Ounces of Water in a Glaſs, Stone Ware, 

2 or 
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or Porcelain Veſſel, ſufficiently large ; let them 
ſtand together till no more Efferveſcence takes 
place and if it was very conſiderable, pour in 
half an Ounce more of the Acid, let this ſtand 
alſo till the Efferveſcence ceafcs, it any aroſe 
upon pouring it in, continue to add more Acid 
in the fame Manner, until what was poured in 
laſt, produces little Efferveicence, which is often 
at the firſt, and generally at the ſecond or third 
half Ounce. 

After the Efferveſcence has ceaſed, put the 
whole in a Filter, let the Solution filtrate through; 
pour half a Pint of Water upon what remains in' 
the Filter, let that filtrate alſo in the ſame Veſ- 
ſel; add to the Solution thus filtrated an Ounce 
and an Half of Cauſtic Volatile Alkali for every 
Ounce of Acid uſed; it any Precipitation take 
Place, there is Magneſia, Earth of Alium, or the 
Calx of a Metal (generally Iron or Copper) con- 
tained in the Soil; after adding the Volatile Al- 
kali the whole is to be thrown into a Filter again; 
after the Filtration has taken Place, pour into the 
Liquor a Solution of mild fixt Vegetable Alkali 
in Water; if there be any Calcareous Earth in 
the Soil, a Precipitation will take Place; conti- 
nue to add the Solution of the Alkali till no freſh 
Precipitation enſues, throw the whole into a 
Filter, let the Liquor filtrate off, pour on by Ne- 

G 2 grees 
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grees a Pint of Water, Jet that filtrate off alſo, 


dry what remains in the Filter, it is the Calca- 


reous Earth. 

Ninthly, To know the Proportion of Sand 
and Clay. | | 

Take what remains in the Filter after the firſt 


Solution in the foregoing Operation, and by 


Elutitation ſeparate the Sand from the Clay, dry 
and weigh them: If there be any Pyrites it will 
appear 1n the Sand. | 


In the aboye Proceſſes the principal Things 
to be attended to, are, | | 


Whether there be any Metallic, or Allumi- 
nous Salts, as theſe are abſolute Poiſons, and 
therefore are to be decompoſed by Quick Lime. 


Whether there be ſuch a Proportion of Neu- 
tral or Earthy Salts as to be hurtful, in which 
Caſe, the Solution in Proce/s (Second,) will taſte 
Salt, a Soil containing them in ſo large a Pro- 
portion, will hardly ever admit of Culture for 


Grain, 


Whether there be Calcareous Earth, and in 
what Proportion, as that aſcertains the Propri- 
ety of applying any Manure containing it, and 
the Quantity of that Manure, 


What 
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What the Proportion of Sand and Clay is 


which aſcertains the Propriety of adding Sand 
or Clay, | 


Whether there be Pyrites as that ſhows why, 
and when a Soil will be long of being brought 


into Cultivation, . 


PyziTEs are beſt deſtroyed by Fallowing, and 
afterwards applying Lime. 


EXPLA- 


EXPLANATION of the PLATEs. 


RD e 
ROM Experiment it is found, that Bodies 
upon cooling contract and retain their 
Shape; therefore that they contract in every 
Direction. 


Suppoſe AAA B B B to repreſent the Sec- 
tion of a Sphere, the Diameters A B upon 
the Sphere's being cooled, become equally 
ſhorter in all their Parts; but if the Particles 


lying in the Direction of theſe Diameters touch- 


ed, they could not come nearer, and the Dia- 
meters could not contract, it is evident that 
the Particles do not touch. 


F G. HM. 
The Particles O O of the Oil, attracting one 
another ſtronger than they do the Particles WW, 


Sc. of the Water, form a Globule G G, ſur- 
rounded by the Particles W W, Sc. of the Water. 


F 6. II. 


The Particles S of the Serum, attracting the 
Particles W of the Water, as ſtrongly as they do 
one another, they intermix together equally. 


0 


. . 


Suppoſe N a Sphere of Iron immerſed in Wa- 
ter, it would be ſurrounded by the Particles of 
Water WW, Sc. in order to ſink through the 
Water it muſt ſeparate the Particles D D from 
one another, and therefore mult overcome their 
Attraction, and it muſt ſlide along the Particles 
CB and therefore that Friction mult alſo be over- 
come. If therefore the Difference of ſpecific 
Gravity ſhould not be ſufficient to overcome 
theſe Reſiſtances, the Sphere would ſwim. But 
the reſiſtance of the Attraction of the Particles 
DD will be the fame nearly in a large and a ſmall 
Sphere, and the total Difference of the Gravity of 
a {mall Sphere and an equal Bulk of the Fluid, 
will be leſs than the total Difference of the Gra- 
vity of a large Sphere and an equal Bulk of the 
Fluid; if therefore you could diminiſh the 
Sphere until that Difference is leis than the At- 
traction of the Particles DD it would ſwim. 


F1G. v. 


As the Particles of Bodies do not touch but 
adhere by Attractions, and Repulſions, they may 
be conſidered as acting at the Sphere, where their 
Attractions are in Equilibrio. If there be four 
Particles PPP P, they may be conſidered as 
producing their Effects at the Spheres A A A A. 
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When two Particles PP are chemically com- 
bined, they may be conſidered as united at the 
chemical Sphere of Action C, and now to have 
acquired one common Sphere of Mechanical 
Action M, their former Spheres of Mechanical 


Action being loſt during their chemical Combi- 


nation. 
Iq. VMI. 


Thus a Particle of Volatile Alkali, may unite 
chemically with a Particle of an Acid, forming 
Sal Ammoniac, in which they have one common 


Sphere of Chemical Attraction, at which they 


may unite with Copper, and when ſo combined, 
the three Particles acquire one Sphere of Me- 


chanical Action. 
I G. VIII. 


Subſtances evaporate more or leſs readily ac- 


cording to the Preſſure on their Surface; ſuppoſe 


therefore, that a Fluid conſiſts of Rows of Par- 
ticles A B C, the upper Row A has only the 
Preſſure of the Atmoſphere, but the next Row 
B, has both the Preſſure of the Atmoſphere, and 
the Preſſure of the upper Row, therefore the 
upper Row A will evaporate molt readily, and 
as boiling Fluids are heated equally, and it will 
require a greater. Heat to evaporate the Row B 
than the Row A, the whole Evaporation will take 


place from the Surface. 
| APPENDIX 


A P PE D 
FOR THE USE oH 
PRACTICAL FARMERS. 


HERE are Five Earths, viz. 1ſt, Sandy. 


—2d, Clay.—3d, Magneſia.—4th, Earth 


of Allum.—5th, Calcareous Earth.—The Three 
laſt are called Abſorbent Earths.— The Magneſia 


Earths, 


and Earth of Allum are ſeldom found in Soils - 


uncombined with an Acid Subſtance. 
The Calcareous Earths are Marle, of all Sorts, 
Limeſtone, Chalk, Marble, and the Earth formed 


of the Bodies of all Animals, ſometimes called 


Animal Earth: Moſt Calcareous Earths are ſup- 
poſed to be formed originally from Shells. 

Sand, Clay and Water, form within a mere 
Trifle of what we call Earth or Soil; for any 
other Ingredient that may be therein are ina mighty 
ſmall Proportion to the Sand, Clay and Water. — 
Theſe are the great compotent Parts, whatever 
Colour or Texture the Soil may happen to have. 

Mucilage is a Subſtance which is converted into 
the Nouriſhment of all Plants whatſoever; it is 
formed from the Putrefaction of Animals or Ve- 
getable Subſtances; it is formed alſo from Dung 
from Dew—or Rain- water putrified.— Plants, 


1 while | 


Mucilage, 
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while their Leaves flouriſh, diſcharge Juices from. 
their Roots capable of being converted into a 
Mucilage.— The Succulent Plants, ſuch as, 
Peaſe, Beans, Turnip. Cabbage, &c. yield much 
Matter for Mucilage to the Ground. —Quick- 
Lime, and rolling the Ground with a heavy 
Roller, deſtroy numberleſs Inſects, which after- 
wards putrify, and yield Matter for Mucilage. 
Mucilaginous Juices--are of two Kinds, One, 
when diffolved in Water forms a Sort of Jelly, 
and is an immediate Manure, - Moſt Animal Sub- 
ſtances are of this Sort.— The Other Kind diſ- 
ſolved in Water makes a Gummy Liquid as Su- 
gar does, —This Kind muſt putrify before it be- 
comes a Manure.—Moſt Vegetable Subſtances 
are of this latter Kind. 0 $ 
Putrefaction has two Stages. -The Firſt con- 
verts Animal or Vegetable Subſtances into a 
Mucilage.— The Second converts that Mucilage 
into one, or, more Species of Salt. 
How | Marle, Lime, or any other Calcareous Earth 
3 be. applied to Land, acts in this Manner. — They 
neſit or haſten the Putrefaction of all Putreſcible Sub- 
* ſtances in a Soil, conſequently, if there be not 
| added at leaſt a proportionable Quantity of Dung, 
well mixed, containing Mucilage, they muſt 
infallibly exhauſt Land ;—for they convert all 
the putreſcible Matter therein s Mucilage, much 
ſooner than it would be otherwiſe converted: 


This will at firſt make the Land produce much 
, greater 


APP 


greater Crops than uſual, there being ſo much 
additional Food prepared for the Plants; but 
after one, two, or three Years at moſt, thoſe 
heavy Crops will have conſumed moſt Part, if 
not all the Mucilage ; and the little that may 
remain is converted into Salts, by the ſecond 
Stage of Putrefaction as above-mentioned, which 
Salts in a little Time are rendered of no Effect, 
or if they have any Effects, they are hurtful to 
Vegetation, if without Mucilage, and by this 
Means, the Soil becomes quite exhauſted, and 
a mere Caput Mortuum. Another Benefit Lime, 
Sc. yield to Land is, That if there be an Iron, 
Copper, or Sulphur (which are poiſonous to 
Plants) diſſolved in the Acid Juices of the Soils, 
Lime, Marle, Sc. will attract that Acid, and 
let go the Iron, Cc. which, when become ſolid 
in a Heap, can do no Harm to Land. 

Plough the Land as deep as poſſible, fo as to 
bring up a new Body of Mould before Winter ; 
then Fallow it well the enſuing Summer and 
Autumn, that every Part of it may be expoſed 
tothe Winter and Summer Air ; dung it ſtrongly, 
then ſow a Crop of theſe Plants that yield moſt 
Mucilaginous Matter (as above-mentioned) and 
before their Leaves have done flouriſhing, plough 
in that Crop.—lf this be done exactly as here 
deſcribed, the Land will acquire a new Stock of 
Nouriſhment, and come into good Heart again: 

H 2 Diſſolved 
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Properties Diſſolved in Water, and applied to Plants, it 


of Muci- 
lage. 


Proporti- 

onal Parts 
of a good 

Soil. 


makes them grow Luxuriant.—In a moiſt Soil, 
it jellies the Water, and prevents it from ſoak- 
ing through the Sides of the Roots of Plants.— 
In a dry Soil it prevents the Water from being 
exhaled ; it gives Tenacity to a Sandy Soil, and 
Friability to a Clay Soll : It is converted into the 
Juices of Plants, and nouriſheth them. 

lt is preſumed they may be as follows. —Either 
One-fourth Sand, and Three-fourths Clay :=Or 
Three-fourths Clay, and One Sand: this is in- 
cluding Water, Calcareous Earth, Mucilage, 
Salts, &c. in the Maſs of Earth you examine : 
For Inſtance, 


In 400 Grains of Good Soil, there may be, 
Sand,——Clay — Water, Calc. Earth, —Mucila.—Total. 


72) 219) 
Or 9 Or 10 — 7 — JT — 400 


219) - 33} 


N. B. The Quantity of Mucilage to do real 
good to a Soil, muſt bear a certain Proportion 
to the Quantity of Water, as in the above In- 
ſtance, there is one Grain of Mucilage to 100 
Grains of Water.—Hence obſerve, the Neceſ- 
ſity of thoroughly draining Land; for if there 
be the greateſt Quantity poſlible of Mucilage in 
your Soil, yet, if the Water ſhould exceed its 
due Proportion, all the Mucilage is loſt, and of 
no Effect, by the Mucilage not having the 

| Power 
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Power to give the neceſſary Degree of Tenacity 
and Conſiſtence to the Water. 
Manures are of two kinds. One adds Nouriſh- 


putreſcible Subſtances from whence Mucilage 


can be found. — The Other gives no Nouriſh-. 


ment to the Soil but forces it, by preparing the 
Nouriſhment already there. 
| Forcing Manures are of two Kinds. One re- 


Manures 
ment to the Soil, as all Animal and Vegetable areof two 


Kinds, 


ſiſts Putrefaction, the other forwards it: That 


which reſiſts, is ſeveral Sorts of Salt in the Aſhes 
of burnt Vegetables, in Soot, Dung of Fowls, 
ſome in Horſe Dung, if it be not too putrid, 
and in Sea-Water, &c.—Alſo Quick-Lime is a 
Reſiſter of Putrefaction; the Way in which 
theſe act, is to kill the weak Fibres of Plants, 
and thereby force them to ſhoot out ſtronger 
Ones ; they alſo facilitate the Digeſtion of Plants; 
they diſſolve in Water, and prevent it from eva- 
porating too eaſily ; they deſtroy Inſects. 


The other Sort of Forcing Manures which for- 


ward Putrefaction, ore certain Salts formed from 
Calcareous Earth, and Spirit of Sea Salt, or Oil 
of Vitriol.—All Marle, or Lime-ſtone, ſix or 
eight Months after being burnt, forward Putre- 
faction, and turn all putreſcible Matter in a Soil 
into a Mucilage ; likewiſe Dung over-putrid 1s 
a forcing Manure, that forwards Putrefaction 
from the Salt in it. 


N. B, Lime when burnt diſcharges all its. 


fixed Air, but after five or ſix Months it imbibes 


again 
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again the fixed Air, and reverts to its former 

State of unburnt Lime. | 

| From what has been ſaid with Reſpect to the 

| Action of Marle, and all Calcareous Earths, it 
will plainly appear, that if there be little, or no 

putreſcible Matter in a Soil to convert into Mu- 

cilage, it can have no effect at all (except to 
prevent the poiſonous Effects of Metal) on the 
Land. 

Salts are not converted into the Nouriſhments 
of Plants as Mucilage is; the richer the Soil the 
more Effects it will have. As to all Acid and 
Metallick Salts, and Salt of the Earth of Allum, 

permen- they are poiſonous to Plants. Fermentations in 
cations in a Dunghill are Five. — The Firf makes the 
4 Dung - a I 
kill, © Juices ſweet; — the Second makes them Spirituous 
like Wine ;—the zd, Sour like Vinegar ;—the 
4th and 5th, are of the putrefactive kind above- 
mentioned. During the three firſt, the Dung- 
hill heats, but when the 4th, or Mucilaginous 
Putrefaction begins, the Mucilage forms, and 
the Dunghill grows cold ( that 1s the proper 
Moment for laying the Dung upon the Land, 
though it is better to lay it on too ſoon than too 
late) after this, the laſt Fermentation begins, in 
which the Mucilage is converted into Salts.— 
Great Care ſhould be taken, by frequently mix- 
ing the whole Maſs of Dung well together, that 
every Part of it may as far as poſſible, be in the 
ſame Stage of Fermentation, leſt ſome ſhould 
arrive 


fp 


APPENDIX. 


arrive at the laſt Stage, viz. the Selts, before 
the other Parts are become Mucilaginous. — This 
happens very frequently, where Dung and Lime 
are laid in Strata in a Dunghill, and not well 
mixed throughout the Maſs, much of the Bene- 
fit of it is thereby loſt. 

Moſt Plants uſed in Agriculture, that do not 
branch out at the Side above Ground, generally 
do it below Ground, as all Corns and Graſſes do. 
Feeding Corn, or bruiſing the Tops of it with 
a Roller, makes it branch out below Ground. 

All Perennial Graſſes continue ſuch, by 
branching out anew every Year, for the old 
Root always dies. 

Whenever a Plant becomes weak, its Juices 
are converted into Sugar, which allures Inſects 
to come, and lay their E 895 there; hence 
Blights, Sc. 

Plants abſorb Nouriſhment by their Labs as 
well as by their Roots ; and whilſt their Leaves 
are flouriſhing, they diſcharge into the Ground 
a Part of their Juices; and until they begin to 
flower, they diſcharge a greater Quantity than 
they receive from the Earth, conſequently till 
then they enrich the Ground, —Plants that have 
lateral Flowers, ſuch as Peaſe, Lupins, &c. con- 
tinue to flouriſh during all the Time of Flower- 
ing, which is till the Seed is ripe. Plants that 
have terminal Flowers, as Corn and Graſſes, 
have their Leaves wither by Degrees in a few 

2 ; Days, 
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Days, as the Flowering advances, and from that 
Period they abſorb all their Nouriſhment from 
the Ground to perfect their Seed, and yield no 
Nouriſhment to the Ground. Seeds taken from 
Plants in a rich Soil, branch out more than 
thoſe taken from Plants in a poorer Soil No 
Plant robs another of the Food it takes in by the 
Root; but, on the contrary, gives it more 
Food ; for the Ground is kept the moiſter, the 
more Plants there are; but Plants by being too 
cloſe rob one another of what they receive from 
above, viz. Air, Sun, Dews, Rain, Cc. 

There is always the greateſt Crop of Hay if 
cut when the Flowering begins to open, for then 
there is a greater Quantity of Nouriſhment in 
the Plants, than either before, or after that 
Period. 

Amongſt the numberleſs Advantages that at- 
tend a thorough Ploughing, Sc. pulverizing of 
the Soil, there are two moſt certain; one is, 
that if there be any poiſonous Qualities in the 
Soil, ariſing from Metals or Sulphur, you in- 
fallibly deſtroy them, by turning them up to the 
Air. ; 

The Second is, that you open the Way for 
the Fibres of Plants to go in Queſt of their 
Food, and thereby render them ftrong and 


vigorous. 
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